Evidence for a neuroanatomical difference within the olivo-cerebellar pathway of adults with dyslexia.
Recent behavioural evidence has indicated that cerebellar impairment may be strongly associated with dyslexia. Previous neuroanatomical research has shown the presence of anomalies within the cerebral cortex of brains of dyslexic people. This paper reports equivalent analyses on the cerebella of the same brain specimens. Cross sectional areas and cell packing densities of Purkinje cells in the cerebellar cortex, and cells in the inferior olivary and dentate nuclei of four dyslexic and four control brains were measured using the dissector method. A significant difference in mean cell area in medial posterior cerebellar cortex was identified, with the dyslexic cells having larger mean area. Furthermore, analysis of cell size distributions not only confirmed the significant differences in the posterior lobe, with an increased proportion of large neurons and fewer small neurons for the dyslexics, but also revealed significant differences in the anterior lobe, again with a pattern of more large and fewer small cells. Similar distributional differences were seen in the inferior olive. No differences were found in the flocculonodular lobe or the dentate nucleus. While caution is necessary in generalising from the results given the small number of specimens, together with the age difference, the neuroanatomical data established here provides further converging evidence of cerebellar abnormality in dyslexia.